To assess the effects of physiological feedback during actual exposure to a feared situation and during a subsequent exposure, 60 speech-anxious subjects were exposed to one of five false feedback conditions during the second of three consecutive speeches: heart rate decreasing, no change in heart rate, heart rate increasing, and two control procedures. No anxiety differences were found among the groups on the second (feedback) speech. The heart rate increase group displayed significantly higher self-reported anxiety, overt anxiety signs, and speech disfluencies during the third (posttest) speech than the heart rate decrease and no-change groups. Initial exposure to the speech situation produced striking heart rate reaction in the total group, and repeated exposures continued to elicit strong, though gradually habituating, reactions.
Interoceptive stimuli from physiological reactions may serve as important discriminative cues for subsequent verbal, motor, and cognitive responses. Much of the experimental evidence for the importance of internal cuing and its influence on fear behavior is of an indirect nature, stemming primarily from studies presenting false physiological feedback to subjects during task or test conditions. In the area of fear maintenance, for example, Koenig and Del Castillo (1969) found that false feedback indicating continued emotional responsivity to an aversive conditioned stimulus (CS) retarded galvanic skin response (GSR) extinction. In the area of fear reduction, Valins and Ray (1967) reported approach improvement in snake phobics by manipulating heart rate feedback during snake slide presentations. Three attempted replications (Gaupp, Stern, & Galbraith, 1972; Kent, Wilson, & Nelson, 1972; Sushinsky & Bootzin, 1970) failed to find 1 This research was supported in part by Biomedical Sciences Support Grant FR-0703S from the National Institutes of Health. The money was made available in the form of a small grant for healthrelated research awarded by the Graduate College of the University of Iowa. The report is based, in part, on a paper presented at the Midwestern Psychological Association, Chicago, May 1973. Appreciation is expressed to Kathi Singerman and Sidney Nau for serving as observers.
2 Requests for reprints should be sent to Thomas D. Borkovec, Department of Psychology, University of Iowa, Iowa City, Iowa S2242. feedback effects using the same slide presentation task. Borkovec and Glasgow (1973) replicated the Valins and Ray results, but only under conditions in which subjects had not been exposed to the feared object prior to the feedback slide presentation task. Pretest exposure (which resulted in increased actual arousal) apparently mitigated the effects of false feedback during the weaker, slide presentation task.
All of the above studies of fear reduction involved presentation of feedback during a task which intervened between pre-and posttest exposures. Only one study (Borkovec, 1973) assessed feedback effects during the actual exposure situation. Snake-fearful subjects were pretested and were then exposed to false feedback (heart rate increasing versus decreasing) during a second exposure test. The results failed to indicate a feedback effect on fear behavior.
The purpose of the present study was to assess the effects of false feedback during actual exposure to the feared situation and during a subsequent exposure to that situation. Speech-anxious subjects were assigned to one of five heart rate feedback conditions: decrease, no change, increase, feedback control, and no-feedback control. The subjects gave three speeches identical in procedure except for the presentation of feedback manipulations during the second speech. Both Valins and Ray (1967) employing heart rate no change and Borkovec and Glasgow (1973) employing heart rate decreases found feedback effects on exposures subsequent to the feedback task. The Borkovec (1973) data indicated that feedback may have negligible effects during the feedback exposure itself. Therefore, it was predicted that there would be no differential feedback effects during the second (feedback) speech but that the decrease conditions and no-change conditions would result in significantly less fear on the third speech than the increase condition.
METHOD Subjects
Male and female college students enrolled in the introductory psychology course at the University of Iowa were group tested two months prior to the study. Students scoring 5 (much fear), 6 (very much fear), or 7 (terror) on the item, "speaking before a group," on Geer's (196S) Fear Survey Schedule (FSS) were listed at an experimental sign-up table. The 60 subjects who scheduled themselves for participation in an "experiment on speech anxiety" received one hour of research credit for taking part in the study.
Procedure
The first scheduled subject from a particular FSS level (5, 6, or 7) was assigned to the first of the five treatment conditions; the second subject from that FSS level to the second condition, etc. This assignment procedure was repeated with each block of five subjects from each of the three FSS levels, thereby guaranteeing an equal number of subjects from each FSS level in each of the five treatment conditions. Upon arrival at the laboratory, the experimenter escorted the subject to the test room, seated the subject, and attached electrodes to the subject's arms and left leg. To evaluate the adequacy of the FSS for identifying speech anxious individuals, the subject was asked to complete a Personal Report of Confidence as a Speaker (Paul, 1966) . This 30-item true/false questionnaire regarding feelings toward public speaking situations was used by Paul in his selection of speech anxious subjects. Upon completion of the questionnaire, the experimenter presented the standardized pretest speech instructions via a cassette tape recorder. The instructions informed the subject that he would be required to give three short speeches during the experiment. The experiment was described as involving the measurement of physiological arousal and the relationship of that arousal to other measures of anxiety during public speaking.
For each of the three speeches, an identical procedure was followed. Prior to leaving the room, the experimenter gave the subject a speech topic with instructions to prepare a speech on that topic during the subsequent five minutes.
3 At the conclusion of the five-minute preparation period, an observer unaware of the subject's treatment condition entered the room, seated himself at a table opposite the subject, and asked the subject to stand and begin his speech. During the three-minute speech the observer maintained a neutral facial expression and rated overt signs of anxiety on a modified form of the timed behavioral checklist (Paul, 1966) . At the end of the three-minute speech, the observer left the room and the subject completed a self-report measure of the degree of anxiety felt during the speech.
Treatment Conditions
Prior to the second speech, tape-recorded instructions indicated to the subject that during this second speech, he would hear signals through an earphone attached to his left ear. The three feedback groups (decrease, no change, and increase) were told that they would hear their own heartbeats during the second speech. The feedback control group was told that, as a control procedure, they would hear sounds during the speech, but no further explanation of the meaning of the sounds was given. These subjects heard the same ayditory signals that were presented to the increase group. The no-feedback group was told that they would be wearing the earphone as a control procedure but that no sounds would be heard.
The tape-recorded feedback signals, very similar in quality to actual heartbeat sounds, were turned on from an adjacent physiological recording room after four minutes of the preparation period and one minute prior to the beginning of the second speech. The signals began at 75 beats per minute and increased to 85 beats per minute during the first 15 seconds for all conditions. The decrease tape then returned to 75 beats per minute during the remainder of the preparation period and decreased gradually to 60 beats per minute by the end of the threeminute speech. The no-change tape returned to 75 beats per minute by the end of the preparation period and remained at that level during the speech. The increase and feedback control tape increased to 100 beats per minute during the remainder of the preparation period and fluctuated between 85 and 110 beats per minute during the speech.
Heart Rate Measurement
The polygraph and associated recording equipment were located in the adjacent observation room. Heartbeats were recorded via electrodes placed on the right and left forearm with a ground on the left leg. EKG Sol electrode paste was used on large German silver electrodes. The signal was fed into a Brush Bio-Medical tachometer coupler . A permanent record of the EKG signals was recorded on a Brush Mark 220 recorder.
Dependent Measures
Four dependent measures were obtained from each subject on each of the three (pretest, feedback, and posttest) speeches. Self-reported anxiety was measured by a brief questionnaire administered immediately after each speech. This eight-item, Spoint rating scale assessed how the subject felt during the speech. Overt anxiety was measured by the observer's ratings of overt signs of anxiety during the speech presentation. Modified from Paul (1966) , the observer rating scale assessed the presence or absence of eye contact, perspiration, face grimacing, restrained hands, etc. The observer rated the subject during each 30-second interval of the three-minute speech and the sum of the ratings over the six intervals was taken as the subject's overt anxiety score. Tape recordings of the speeches were later scored for the number of speech disfluencies using Mahl's (1956) categorization system. Finally, 10-second intervals were sampled on the heartbeat charts as the measure of physiological arousal.
RESULTS

Outcome Measures
Treatment groups were not significantly different on the Personal Report of Confidence as a Speaker (total group X = 21.25, SD -5.59, similar to Paul's (1966) speech anxious group, X = 20.58, SD -2.97) or on any of the pretest measures. Covariance analyses, using the pretest as the covariant for the feedback speech and the posttest speech scores, were performed on the selfreport, overt anxiety signs, and disfluency data. Figure 1 presents the adjusted feedback and adjusted posttest means on each measure for each of the five feedback conditions; Inspection of these means reveals consistent decreases in measured anxiety from feedback to posttest speeches for the decrease and nochange groups. The increase group showed consistent increases on all three measures. The two control groups displayed decreases in self-reported anxiety and number of speech disfluencies, while overt signs of anxiety increased on the posttest speech.
As predicted, covariance analyses yield no significant differences on any measure among the feedback groups during the feedback speech. Also as predicted, planned comparisons (Hays, 1963) on the posttest speech measures revealed that the decrease and no-change groups displayed significantly lower self-reported anxiety (t -2.51, df = 54, p < .02), overt anxiety signs (t = 2.60, df =54, p < .02), and number of speech disfluencies (t = 2.03, df =54, p < .05) than the increase group. No other between-group differences were significant.
Heart Rate during Speech
Six 10-second heartbeat samples were drawn from each of the three speeches: base rate during presentation of the instructions, 10 seconds before and 10 seconds after beginning the speech, and the last 10 seconds of each minute of the speech. A three-way repeated-measures analysis of variance (Speech X Phase of Speech X Feedback Condition) revealed no main or interaction effects of the feedback conditions on heart rate. The main effects of both speech and phase of speech and the Speech X Phase interaction were significant (F -58.20, df = 2/110, p < .001, F= 127.11, df= 5/275, p < .001, and F -5.72, df = 10/550, p < .001, respectively; see Figure 2 ). Heart rate habituated during each speech and over successive speeches. It is clear from these data, however, that initial exposure to the speech situation produced a striking heart rate reaction and that repeated exposure continued to elicit strong reactions in reportedly speechanxious subjects.
DISCUSSION
In agreement with an earlier study (Borkovec, 1973) , false physiological feedback had no effect on the fear behavior displayed during the occurrence of that feedback. On a subsequent exposure to the feared situation, however, subjects previously receiving heart rate decrease and heart rate no-change feedback showed significantly less fear than subjects receiving heart rate increase feedback. This outcome is similar to the results of Valins and Ray (1967) and Borkovec and Glasgow (1973) and extends the false feedback effect to speech anxiety. In contrast to earlier feedback studies which employed feedback during an intervening task, the results of the present study were based on feedback manipulations that occurred during an actual exposure to the feared situation. Since the control groups did not differ significantly from the feedback groups at posttest, interpretation of the feedback differences is not completely clear. However, the increase condition resulted in increases in anxiety at posttest on self-report, overt anxiety, and speech disfluencies, while the control groups showed decreases similar to the other two feedback groups on self-report and disfluencies. The primary exception of interest was the increase in overt signs of anxiety displayed by the feedback control group. Signals increasing in rate during the feedback speech had a disruptive influence on subsequent overt anxiety behavior whether or not subjects were told that the signals were their own heartbeats. Since the signals were very much like actual heartbeat sounds, it may be that, due to the subject's past history of learning associated with such sounds, the signals were functionally discriminative for typical overt, anxious behavior. Why such disrupted overt behavior was related to disfluent speech and reports of increased anxiety only for subjects led by instruction set to attribute physiological arousal to those signals is left unanswered.
These results suggest the following tentative conclusions. The decrease and no-change conditions had little effect beyond repeated exposure in reducing speech anxiety. Borkovec and Glasgow (1973) found that pretested subjects displayed greater arousal dur- 
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FIGURE 2. Mean heart rates of total group during the six phases of the three consecutive speeches.
ing the feedback task and were uninfluenced by the feedback manipulation at the posttest. In a similar fashion, the lack of significant posttest differences between decrease, nochange, and no-feedback may have been a function of the high actual arousal ( Figure  2 ) displayed by all groups during the pretest and feedback speeches. The combination of high actual and increasing false feedback, however, resulted in the maintenance or facilitation of anxious behavior on the posttest exposure in the increase group. This would suggest that fear behavior may be maintained despite repetitious presentations of the feared situation and in the absence of any external aversive stimulation, if actual physiological feedback is elicited and if other cues in the situation (e.g., false feedback or misattribution of the source of the actual feedback) do not conflict with the subject's interpretation of the actual feedback. In agreement with Koenig and Del Castillo (1969) , physiological cues may serve to prevent the extinction of human fear behavior. Whether such prevention is due to a functional equivalency between physiological stimuli and other external aversive stimuli, to cognitive elaboration of the significance of those internal stimuli, or to a combination of both factors remains for further research. Heart rate reaction to the speech situation was striking. While significant adaptation was taking place over repeated exposures, large increases in arousal continued to occur prior to each of the three speeches. Since comparable data have not been reported by snake analogue studies, speech anxiety would appear to be a particularly attractive target behavior for analogue outcome studies assessing the effectiveness of anxiety extinction or counterconditioning therapies.
